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(72) Inventor VBVALDIS ABOUNS and FRED FRANK HOLUB 

(54) REINFORCBD THERMOPLASTIC COMPOSITIONS 

crvstallized from th^ n^Iu reiauve Dnttleness in thick sections when 

disadvantages TSXteiJ terenEii I? ^"^^^ industries. Among the 

to drip flaming refin while b?Sg " *' * ^^"^'eney 

two s^tSiSriSiViy^^^^^^^ t° «"|PJ7 nucleating agents or 

higherlomS o&ShTen^^^^^^^ molderfsections is obviated if 

standard°iSScu2?SSng SclM ?ai hl^^^'.Ti^J^ '*P'*"y'J" f^'^^ ^^at 
nucleating agents Tthe *forau?aS! Part« „,^?i ? r'* "'^ '""""de 
contrast tltlTose of Joly(eth?SS '"S'l Po'y«te«. i" 

in thick sections, J'^'^'^y^"* wrephthalate) alone, have good impact strength 

resinl'a'te'SSylene't^^^^^^ •'=°"I.P[!«f P<"y««" 
phlhalates and is^ wherShe ikvt„:'«^^ or mixed terc- 

and especially 3 t6 ff. carboJ atoms aJ^ylene groups contain from 3 to 10. 

fllllll^eously with the development of injection molding grades of 
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iEST AVAILABLE COPY 
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of motoure sensiUvity their «sc°ffiche'Sffd^^^^^ 

terenteSle \Tb/ SS'a?^^^^^^^^^^ «^ PoIydAbutvfene ^ 
reinforced combinaUonShSoS^ by formfng a 

to heat distortion of iw^yolS STte lSi?r^^ 
combination with poly ro5Skncte«^^^^ » 

evidencrthat the%info«S?mw ^^""^^^ -he composite is 

selfiSidlSoS? an"""^'' *hlch is polymerizable by 55 

polyJKir «^«ve compounds which are polymerizble by 

;«&T(b)S"'^'^''°''"''° ^ to99paruby weightof(a)to99to I parts by 

diiTcS £ p^S^^,' * wh«LTdSter and 

65 With respect to the polymer resin component (a), there will be selected a 65 
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high molecular vveight normally crystalline polycondcnsation oroduct of » 

orpnic acd or a reactive derivative thereof. The difunctional alcohol 3 the 
fnd S"^ ^•P''ati<= °r wholly aroSi TpSy aShatic 

hSnll^fZ iro-natic in character, the organic groups being strS cUS w 
J?' ''^^'i'*' orpoJycyclic and containing from 2 to 20, prlferSy from 3 to 10 
especmlly preferably from 3 to 6. carbon atoms. The orgai^ic grouos caX u^suh: 

Sfj ."'"r W""* "is i< merely a meuuS of a suiubliilolSli 
mell''i3uiV^!e'''wS 'LV^?''"'' ? """« 1?:"^ 'ry^JIW-le from the 

SSKc^^E"""'' ^'"P*""*"' '""^ ^ ^'•f'^h "S'iilJ 
25 One convenient way to determine if a polyester is suitable for uq^ in ihu 

invention « to injection mold it with the mofd Sper2u« S i^f ^ 
he SldJf into a woSSSraboi ibch ihiii If 

mowfna I'- ''^ "n'fonn'ty can be achieved only by using a two staSe 

mowing cycle, or higher mold temperatures, e s 25a-330'»F nnH fi«l. 

TvDkTif ^he hM^f**i '"'".ino* for this invention, 

lypicai of the high molecular weight rapidly crystallizable Dolvester resins 

mL\d^Uih,wT'°" P°WkyTene'^ te7eSffiSs? Sophth^^^^^ 
wntSn from l^o fi^S^IS*' .•«>P''*f|l««»). whe^in the alkylene groups 
he ^n/ITk I "6 aval able commercially or cm 

nhSTcW J.i"T ^ alcoholysis of iters of th! 

tttif ^f^H^*"!^ subsequent polymerization, by hcaUng glycols with 

the free ac ds or with halide derivaUves thereof, and similar processes UeL are 

Although the glycol portion of such typical polyesters can contain from 3 to 

tereDhihdSt«SSh?h^.lS ""P'^cular weight, polymeric 1, 4-butylene glycol 
lerepnthaiates or isophthalates havmg repeating unite of the general formula 



35 



40 



"idstv^eT^^^^^^^^^ of terephthalic and isophthallc 55 
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as measured in o-chloroohS a ii^ u •^i^'*P"^f^^^ 
. similar solvent at 2l--55o?^X•uL«^1?2^t°^^^^^ mixture o7a 

5 diyg. Especially prSrred pSwte? A >-5 

from 0.5 to 1.3. Poiyesicrs will have an mtnnsic viscosity in the range 5 

or mSe^f"Metl^tS^^^^ ^\"lf.«'^ »«'«<=ted from one 
normally partSlly c^^inTSi nS'^ crystalhne. normally amorphous or 

W more fuV beS% Xch forTU'^ol^SJ^'P''^^^ P^'^J^f" ^^^^ 

combinaUon with the conccntrilon ^^^W^^ (a a reinforceable 10 

99to I partsby weight to Mparts by weight of (^^ 

^^wt'^Z^S^^^ within the 

15 entire stated composition ranglNureiSuch^SS^^^ combmations over the 
combinat ons within onl/Sri?S ^^^Tn"^ "^n '^^^ 
combmations of polyesters^^eh n«i«J^^*'- ?" non-reinforccable 
therefore notincluffitSiS?enS?]s£nr''? *"^u'." «ated range are 
which persons sldlledii thraSSlM;-^^^^^ 
20 set out above. i.e.. they mavbrma^^o^™?^'^ as faihng to meet the criteria 
when cooled, they sSS^I or Liw *hen melted, but! 

. The co-blen/inrpo%S (b) ^5uTo™*«n 'ii?'* ^^V^S?^ properties.* ' 
reinforceable compwiUon with thi ^JLoiT? ^ '"fererystallme normally rigid 
the blending polvmeTwmronent fbf Accordingly, 
25 amorphous orVxed c^SKe M^^Kf 5wfi?4' «Wlline. normllf; 
which arises from a state of 21e?ulSct!S'SMln « ^hiU 

molecular chains forming the mymJhT^t^^M^'}^^^ compactness of the 
crystals having a definiti gcoffi? form ^ formation of solid 

» -ish^^oi;^^^^^^^^^^ hi,h molecular 

crystalline, wholly amorpHous or DaSir^rlf^^ ?.*«t wholly 30 

or nomallynibbav (f .^J^'^SS",?' I" n»™"lly solid risid) 

»sor« u..^'.i^Sisiss.^i,t';?Sd"»r..rsr'5 

« vinyl alltMML7e*,^kS^,,°JSS J' ''"I""'''. 'tayMcnc dilorid" m 

« is^njdei^id. „d =5-.ffi^s*-rwKrd^aaiXi; 

or (a''r/ftr«'5'«^-S'SS'M.Z?r -J, l»'y'»"Mo. product, 
rewrcinol and ter«pl,SXf chTo^f ' «*• K 

„ ""'M,"i««dn>onoS»!fandfeS;ffimm2nl5l,KS" °"« "'■P'""" elliylenically 
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poWmetlryl methacrylafe) po^^^^^^^^^ copolymer, ronomers. 

polyCvinylldene chloride). acopSEfof Snvl chln,%'^-.^ chloride). 
5 rubber, a rubbery copolmerTKnP 1 1^ ^2 ""^^'^t^- "a*"™' 

of butadiene and acrffirilc aK^H^-^^^ * copolymer 

can be prepared by echn £1^ arc commercially ava/lable or 

copolymer and terpoIyS the iro^^^ those skilled m the art. As to the 
broadly and will bc^^lStJZn^XT ^^^^l '''P**''"? ""ay vaiy 
10 rubbery, or nomAf S i?&'dSon trf tft"? «''"«|eristTcs. i.e.. nomallj 

suitable polymerizatlorproducts of Sinha^^ 

include aenVatives therfS such i hSo?i^«^i^K"^^ monomers 
sulfonated poIyhydrowAons and nol^^^^^ hydrocarbon polymers, chloro- 
Other Drefemd Sm2rn.\ Po'^nenzed carboxy-substituted butadiene 
15 polymers J^i^^ f""" Polyacetal hirno- 
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eitfier a higf ' moTecufar we«ht d^^^^ '^v P*'^ ''^ *«8ht of 

preferably a high S7po7ycffie£ l^^^ ? PoWhylene. 

phenylene ether resin or a'SfSn J^^^^^ polyamide; a poly- 

resin; a normally solid TXCrof et?;^^^^^^ 

crystalline wholly aromaticSerter T?fn^^^^ butene-l; or a normally 
butylene terephthalatt? P°'y««e'- preferred polyester (a) is poly (1.4- 
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20 



amideimido. and irnidriro^DS aH^^^^^^^ containing amido. 25 

""'aS^o •!? '--^ ^y^ kno^fo in"^e"art'°'"'""''''^'y 
ofcl^°s( ttjS''^^^^^^^^^ 
molecular weUt cZpSioVwhlK a ^ 

resin, including rubber modiffedDolvsLeSl,^^^^^^ s^y^ene 30 

inwh1?hX"Lr£fo^^^^^^^^^^^^ 

35 from 15 to 85 parts brweiST, Sflii^^^ P™ferably 

mixed tercphthdate aid SSKL) Jffl frL^'^^^^^^ isophthalate o> 35 

alkylene group, and from 99 to I ^Sii??" ^ '° 

either Aigf ' moIecX wlUt'^n^ S^ *«8ht of 



40 



45 



45 b, ff^TnMSni^^^^^^^ ^ to 90% 

asbestos. fiO, and UtSSe whlSke^ S"^^^^^ silicate. 

50 »?^oj;i«;^«S» 
use te^^ji^s^iS^^^ 



blowing, name blo^^iig ^d SScKmnrinff^J*' JV/''^ °' F 55 
plastics reinforcement are made hv m^rL?: 1 Preferred filaments for 

rangefrom 0.00012 to 005)7™1nch Clfe^^ ^iametere 

The length onrSaw fiCent^^a^^^^ 
fibers and thi fibers bunS Tu^^t^ vT™, ''""•'led into 

are also not criticS to the rn™ „uJr Ho,S^L^^^ » 
composUions. it is convenient to u^e the fii.mrf '* .'" P'«pann8 the piesent 
stranVs of from i' to r long In^^cles mS"?" ^^u'" fo'™.of cfiopped 
other hand, ev^n shorter^" lenS wiri^^^""^^^^ 

compounding, considerable fragm?:Lirwif, S^^^^ „ 
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by N^?ittld on ^^^^^^ reinforcement comprises flSmTto 50% 

weight of glass and resin Genei^lv h.w ^5m* ^ ^^^''^ combmed 
be pW^itliS^TcS^ifflSi p Jb^^^^^ »P/o 60"'. of glass can 

composiUons containinglSuX^?;Jtrn«!^\ v"' *° P™P*« ^^e 

composition. When this sample is supSSS wrticallv iltT^J!^'^ 
?n?eS7sh»SS^S 

droplets are foS(S. TheTiSi L"S5STn Se"^^^^ 
exUnguishedwithinanaveraM of2SMSi?H.fI^jn "-^^ 's 

matefia! is given S sE S ofcASTM^^^^^ 

contacting the end of a iffin^ilSimen AM??^'^^ comprises 
supplied" with a Bunsen hnrr^ Ha™?? i by 5 and "thickness normdiy 

is diflned as foUowK- ™' "° '°"8er supports a flame. The LOI 

LOI = *00x percentage oxygen 



percentage nitrogen + percentage 
oxygen ui combustion-supporUng 



spccified^amounte havS a ubs?S^ 1^^^^^^ "^^"^ »he 

combustible than the controS ^ " """^h less 

are m'll^^rShS'lelS:^?^ rtJ^sK^'r ''"''/l^ '"'^ 
phosphorus and nifrogen. It Is^'Su'L.'rT.in^^nrSS^^ 
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h:iogTco^.t^^^^^^^^ or chlorinated); a 

elemental phosphoruMS^hich T^ii of antimony triox^de; 

rctardam propertiertoT coLS LSl 'S ."^""'ability impits HamS: 

compoundr a'^haIogen-contaiS?n7comn^,nH ^ « '"Vention) or a phosphorus 

compound or compoundJ coS5in??hS^^^^^ " phosphorus 

two or more of the foregoing ^ Phosphorus-nitrogpn bonds or a mixture of 

long'^^ifrpSsfn^Mijr^^^ 

proportions will detract from tfJXoBerti.^ ? composition-major 
the polyester resin^IendXEMSilti;;:5fc^^^^ .^"^ 
are well aware that the amour^TJiS^^ K^^^^ 

blend and with the efficiSfy of tTe aSve In ae„.^^^^^^^ P^ly"*" ^he 
additive will be from 0.5 to 50 pLS bfSt n^r^f <>f 
plus (b). A preferred ranw^^fl^ Srffi 

range will be from 8 to 12 oarts nf aHwrtsL ^ P^*^** ^ especially preferred 
amou^nts of compounds hiSl?^„ce„?SS?hli2? t(b) Smaller 

retardance will 6e sufficient e r ele^^-^i -iS t'''"!"^ '^''P.^" 
0.5 to 2.0 parts by wS 2cV hS'nS^tSl?? PhofPhorus will be preferred at 
form of tn%enyf phoSLKl b^jKf/lrti phospliorus in the 

parts of (a) + U HalogenaSd SoSScf will*^.«li*''?'?''*'*if' '""•''red 
synergists, e.g. antimony frioSde. ?S l« Sed J i »n m t ^ P"^ ^nd 
parts of components (a) pliu (b) ^t 1 to 10 parts by weight per 100 

Among the useful halogen-containing compounds are chose of the formula 



I " 

Ar 



(X), 
I • 

R 



I** 
•Ar» 



amylene cyclohexylene. w (S;„hH;*Tf»t' '»")',l'="«. itolwlylenc^ 




ii-T »»';»;»'»6u iruni einer; 
. suinde, sulfoxide, or sulfone: 
aiKyiene or alkylidene linkages connectergv%7.o'h"^^ 
ether, ester, carbonyl. sulfile; StS! ^Tu^ If^""'*' a™ino. 

ciffiatellie*:* * ^''^^'^^ P^'^oS^' 
bij>h^p^^^ 

The TuSstitltt%"St^^^^ radicals, 
iodine, or fluorine Sr 2) hydroxJ S- ethe/L^"'°«%"-.u' «- ^^^ne. 
wherein E is a monovalent hidmLA^- 'J^^T '^I Seneral formula OE 



A IS a monovalent hvdrocarhnn <»r«^.« nucleus, 
such as methyl, ethyl DrSTsoBrn^J^ ^^^t^P''^*** *e following: alkyi, 
phenyl, naphtfe, b%U7M W pups.Tuch 
ethylphenvl; cyclMliphaiirkrouM «[rh iv* ^''y' 8f°"P»' benzyl, or 

monovalent hydrSi,n 5Sl;,S^.^^^^^^ cydohexyl; as well S 

understood th^ wherTmo^re ?Kfx is^S.h"'''*""**."^ ^e 

The letter d represent a who^e n,l^ different, 
equivalent to the numbe? of rep£eabrhvdrL^^'''i ^^""^ J '° * '"«™"ni 
rings comprising Ar or a/t^c ettef] «nJ^'^^^ n °" a™™«ic 

from 1 to a maximum controll^ h« »hf IfP^f^'t'O * *''ole number ranging 
The letters a. bS^rcp^S^^/^^^S^^f wS'"T>'*^ °" R 

c may be 0. Otherwise cither Vor c but „^^^^^^^ When A is not 0. neither a nor 
aromatic groups are joined Va direct JaJbon ca^hn^^^^^^^ * 0' 

The Y substituents on the aroS arouD;T^«^H a"^^ ... 
o.,o, n,.a or para positions on the Somffili^^d^h^^ "Sp^cr^ 
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possible geometric relationship with respect to one annthor 

W-bis-(3^-dichlorophenyl)propane 
bis-(2-chlorophenyl)niethane 

bts-(2,6-dibroinophenyl)methane 5 
1 , i •bis-(4-iodopheny])ethane 
1 .2-bis-(2,6-dichIorophenyl)ethane 
. -bis-(2-chloro-4-iodophenyl)ethane 

1 'S!!5?1'!^?'2^^'"t*y'p^'«°y')«ti»ane 

i,i-bis-(3,5-dichlorophenyl)ethane *" 
^,u^*i^P^i°y!•^'"■°'"op'»«ny•)ethane 

S'*-°!H2.6^ch orophenylfeentane 
15 2!2-bis-p^chIorophenyl)hexane 

biM4.chlprophenyl)phenylinethane 15 

bBH34-dichlorophcnyl)cydohexyImethane 

bis-(3.nitro^romophenyI)methane 

20 f^-^H^^«cWoro^.hydroxyphenyl)propiie 

2.2.bi8K3-bromo44iydroxyphinyI)propane 20 
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In E'«e%TtSeT^e;[2K*'^?|?^^^ » 'heart, 

sulfide, or sulfoxyT "'P"""* «~"P «*ove examples may be substituted 

exemplirX^j^Srotob^^^^^^ ^ ^"fst'»«^<» benzenes 

biphenyls such M 2S^5icCbiDhe^^^^^^ hcxabromobenzenc. and 

biphenyl, hexabromobiDhJJJf oLte^n^^i^'''''?"^^ 2.4'-dichIoro. 
h&g Jied di&S;^^^^^^ and 

accoSanc^e'*w?h'^t?,?°?n " f^^^^ « flame-retardant additives in 

chlorinated beiSeiw brSSd 1S„^r?M such as 
terphenyl, bromTnSed b^hrjTbroteS^eShenvf^^^^^ b.phenyl chlorinated 
two phenyl radicals sepamld^y a dffirali^^^^^^^ comprising 

foregoing. 

bromtaeatoms per phenyl nucleu;:'^d^^^^^^^^^ 
alone^TiM^^y^ar'^^^^^ "phenyls. 



Phos^honites. phoS P^^P^^^'^^ phosphinat;:^ 

phosphates. niuStratiVe aw trioSeSKLhS*^^ phosphites or 

mixed with hexabromoTeS S^°SteS^^^^ 
antimony trioxide. chlorinated biphenyl and. optionally. 



QO P OQ 

. I 

OQ 



te^^^^^ including hydrocarbon 

aikyi: halogen; hyd/o^en Md wSiSS^»hl!Sff If? -^L*?.** ^ryl substituted 
said radicals Q is aryl TyS cmSdK SS^^ P'?''''*?' ^^at at least one of 
bisdodecyl phosphate/phSvlLnSEl^^^^^ phosphates include, phenyl- 
phate. phenyl-bisK3.5.f'SrthX7vTnP^^^^^ f^.^'l^^yl hydrogen phos- 
elhylhexyl d^tolyl) phoSS di£iv? k5 «thyW'PhenyI phosphate. 2- 
p-tolylphosphVtSo?7ptt^^^^^^ bis(2-et^ylhexyl) 
phenyOphoW;. phVnJimSS ' So^f'T^^i^P^^ phosphate. tri(non Jl- 
Phosphate. triccesy.-'ph^h^!' ^^S^V^St^^Sl^^i^'^^^SSi 
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phosphonites. DhosB««'^ThP.°2!L *fif5l- Phosphonates. phosphinates. 40 
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phosphate, ];>-toiyl 

raSicia Q"is';",;rTT^^^^ J'l""!" phosphates arl tSSse wh^re elSh 

15 knoWn orSSsM S L?^ commercial y available or can be prepared by 

designated by ASTiS as TW i^?n^". preferred polytetrafluoroethylenes are 
the f xtrSo? if^S-LTjTtubS'i SraSfape"""'"'"^ « 
am«,^?«®»f7'°'V^ Of Rolytetrafluoroethylene to be us^d can varv widelv fr«™ <.„ 

molding DeIIetrTn;«fi^«, Li?- po'ytetrafluoroethylene (e) to produce 

molding technique molded. e.g.. by iiuecUon or transfer 

precolJJou^ti'yjSS^^^ »he ingredients are 

resin, the co-hhSg^Sima Sd^ft^^^ pre-drying the polyester 

60 under vacuum SlOff'f K^ouSrf.f^^ the reinforcement, e.g.. 

65 temperature will b73i toTw-FT* * '"'^"^ "'^''''ine 
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«™>!}le8 or pdlels by *mKt«ch„iS """•^om, such <is conventional 
"in«hSS°Kf ^ "^^^^ »y =,«lpn»n, con«,Uo„ally „«i f„, 

oS°"^r-'«E»^ 

will be exemplified hereinafter ^ <^o^^^om for a wide variety oFniaterials 
. ^» '"-Pm intnnsic viscosity: 0.65--0 75 



poMraethyl methaciylate), density I 17 i ■) - / 
abrous glass reinfowiment, i' ^ '.'7-1.2 gycc. and 

bars ijaS'^x f X 2^*' ^^O and 520OF. into t«* 

an- &'n^^^^^ 

Impa«t strength, ASTM SSe* Hei dlSf f ASTM C^7§0- 

Tlte fonnulations used ^i-r^rS'Ts^^^^^^ 

Table 1. 
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Example 
Ingredients 

poly(l •4.butylene terephthalate) 

poly(methyl methacrylate) 
i" fibrous glass reinforcement 
Properties 

Heat Distortion temp, <»F. at 264 psi 
Flexural modulus , psi 
Impact Strength. ftJbs/in, notch 

butene-l); and "•''*>-0-565 gycc. (containing about 4° of 

fibrous glass reinforcement, i' 



•5* 192 320 311 
660.000 811.000 851.000 750.000 
«l 1.2 jj 
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for pfcc'a? i^t&l ^ -to test pieces and tested" 
Tlie formulations used and the results obtained are set out in Table 2: 

Table 2. 

Example 

Ingredients (parts by weight) 
Poly(l,4.butylene terephthalate) 
polyethylene 

i' fibrous glass reinforcement 
Properties 
Heat distortion temp., «F. at 264 psi. 
Flexural modulus, psi 

Impact strength, notched. ftMbs/mch 
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20 



2»2 235 262 392 
273,000 275,000 311,000 348.000 
- 2.7 1.7 1.5 1^ 

Jhyl^Je! VSfgira??^^^^^^^ of polyester and poly- 

were obtained. Also, as the amftiint«/-If^^? "P". 8°°** notched unpact strensth 
the heat distortion te^e^SS taS"'" " 



Sir? llri"? are dried'^^ ^' 

•jpany); and ' ''^S-Z^c-. (Celcon, manufactured by the Celanesc 



Company); and 

fibrous glass reinforcement, as in Examnle I 

Table 3. 



at 
3: 




P0ly(l,4.butylene terephthalate) 
acetal copolymer 
fibrous glass reinforcement 
Properties 

Heal Distortion temp.. 'F. at 264 psi. 
Modulus, psi. 
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80 
20 

304 
600,000 
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313 
570,000 
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; ~ '"«» itirviiuOD has an increased heat distortion 

temperature m comparison with the reinforced acetal copolymer alone 



Ti. «•!, • . EXAMPLES 8 to 13. 

The followmE ingredients are dried: 



poly(l,4-butjTene terephthalate), as in Example 1: s 

DupS;&^,I.v Vft 6nO density 1.09 g/cc. (Zytel 31, manufactured by 
uuPont Company, Zytel" is a Reeisteied Trade Mark): ^ 
polyamide resin, nylon 6. den^. 1.12—1.14 g/cc: and 
10 ff*? reinforcement, as in Example 1. 
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Table 4. 

Physical Properties of Reinforced Polyester-Polyamide 
Compositions 



Ingredients (parts by wei^t) 
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poIy(l ,4-butylene terephthalate) 
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polyamide, nylon 6 
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i' Fibrous glass reinforcement 


20 


20 


20 


20 


Properties 










Heat distortion temp., " F. at 264 pd 


379 


383 


410 


406 


Flexural strength, psi. 


6.700 


8,400 


7.100 


5,700 


Modulus, pd. 


178,000 


330,000 


500.000 


530,000 


Impact strength, fl.-lbs/in. notch 


3.6 


2.0 


1.5 


1.3 



Ao.^/^ ^ blended into the polyester, easier processine is obtained At th^ 
4(S£°Wen"f " "^''"^"^ "^''^"'"^ tacreafes^hlS,!? . m iiJS 



IS 
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Table 4 (continued). 

Physical Properties of Reinforced Polyester-Polyamidc 
Compositions 



Example 

Ingredients (parts by weight) 

poly(l,4-butylene terephthalate 

polyamide, nylon MO 
Y fibrous glass reinforcement 
Properties 

Heat distortion temp., ^'F. at 264 psi 

Rexural strength, psi. 

Modulus, psi. 

Impact strength, ft,-lbs/m. notch 



0 


20 


40 


60 


80 


60 


40 


20 


20 


20 


20 


20 


408 


414 


400 


421 


14.000 


14.300 


6.000 


5.200 



400.000 447.000 455.000 356.000 
1.4 1.4 2.3 



EXAMPLES 14 to 16, 



and 



l^J?^i^T^?^'}I^.^. dried: 



»«i.yr V u : ? "•6'«"'c«w are anea: 
poly{1.4-butyTcne terephthalate). as in Examole 1- 

W Coming Fiberalas Corp ) ^ ' '"^""fa^ured by Owens 

s^noP^I^'r'''^"-^ ^ '""'^ blended by extrusion at 460— 520»F «nH ««m a . 
520 F. TT,e fonnulaUons used and theVesulte o1L"ned^'^2t ouS tJS^^^^^^^ 

Table 5. 

Physical Properties of Reinforced.Polye8te^Polyphenylene Ether 
Compositions 

Examples 

Ingredients (parts by weight) 
poly(I,4.butyIene terephthalate) 
polyphenylene ether 
polystyrene (rubber modified) 
\' fibrous glass reinforcement 
Properties 
Heat distortion temp., ''F. at 264 psi 
Tensile strength, psi. 
Flexural modulus, psi. 
Impact strength ft.-lbs/inch, notch 



260 298 

6.040 6,400 

474.000 580,000 620.000 

1.1 1.2 1.7 



14 


IS 


16 


20 


40 


60 


30 


20 


10 


30 


20 


10 


20 


20 


20 



395 

7.500 



10 



1.409.275 

surface than those conZSaT^We^f * "T"''*" '"o'ded 

with 10:10:60 poIystyrene-iheSJlSA ^f^^^ 
very high heat (LSSeSture aSd fl«S^^^ 

repeated. subsUtutmrfS; tfe P™cedurc is 



AA^ui J c.^ EXAMPLE 17. 

polye/er. preJLS accoffitolJ S n5|PJSJ^^^5> wholly VomaSc 

Th. • • EXAMPLES 18 to 22. 

I JT""? »ngredients are dried: 
po y(l 4-butyTene terephthalate), as in Examole 1- 
polyethylene, as in Example 4; "«npie i , 

hiJh^ "inforcenicm, as in Example 4: 
9Wo5»C)?"""^ "'P^^^y' content 59%, 

hexabromobenzene; 
triphenyl phosphate; 
antimony trioxide; and 

Example 1. The foL^r^S^ ^ St'^^i^'^SSS'S '° P"'"^"" of 



%, softening point 



Table 6. 

Flame Retardant Reinforced Polyester-Polyethylene 
Compositions 



poIy(l,4-butylene terephthalate) 
polyethylene 

fibrous glass reinforcement 
chlorinated biphenyl 
hexabromobenzene 
triphenyl phosphate 
antimony trioxide 
polytetrafluoroethylene resin 



18 


19 


20 


20 


20 


20 


60 


60 


60 


20 


20 


20 


10 








7 








7 


4 


3 





t A 
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Table 6. 




Examples 

Ingredients (parts by weight) 
poIy( 1 .4.butylene terephthalate) 
polyethylene 

fibrous glass reinforcement 

chlorinated biphenyl 
nexabromobenzene 

triphenyl phosphate 
antimony trioxide 



20 
60 
20 
20 



20 
60 
20 

m 




EXAMPLE 23 

able linen- pdvenen: ■™'°™» •m molecular weifbt. rapidly e^aUlz- 

ae„«SLr""^'>'-^ii^'i^=i;.(-^^ 



45 



0 

I 

— 0 ICH,»4 — 0— C- 



20 



followin^SrdnrrSSS'' "P*^^* """"''"^'"8 ''''' ^ 

aliminum powder; 
c bronze powder; 

silicate; 

ceramic fibers; ^ 

titanate fibers; 

fumed colloidal silica; 

asbestos fibers; 

quartz; and 

carbon black. 

nfi^fci^^i^^k'^^^^ ^'^s invention are obtained, 

thermd D^LrtL^^^^^^^ P'lT'^^* mechanical, chemical, electrical and 

15 JeinfS «rtain embodiments, the 

S S3 S SI ftfri^^^^^^ P^'y^f composites of this invention have many 15 
ana vaned uses. The formulations may be used alone as moldine oowders or mixed 
with other polymers and may contaii various additional SrSS 

20 WHAT WE CLAIM IS:— 

propyjene; ^P''^*'*' etSylenicaUy unsaturated monomef SSding 

^ ^If-^ci^&SoT^^"^^'''''' '^""P^""'' » polymcrizable by 30 

by pSi;?c;nde^rn?'^""'"^^^^^ ''^'"P^""*'^ polymerizable 

35 jefeTSriiif" ' ^°5>9P»rt»byweightof(a)to99to I partsby 

r«, .1^2 1"*™ ^ on total composiUon, of a reinforcina filler 

pSyScr S). • * P°'y**" f""n 

^ I 2- A coraposTUon as defifned in Qaim I WHereih said polyester resin (a) is a jn 

Shffif ^M^'^Pf'^*'*^' isophthalate or mixed ter?,!Sh3ate and\?,; ^ 
phthalirte). said alkylene groups containing from 3 to 10 caAon atoms 



45 



butyltn^ S?ptt)? '''"•'^ "^'^ ^^^^ P«'y«»«' « Hy(I,4. 

is a no1tm*ri?»?ii!L° preceding claim wherein said polymer (b) 

50 Lno^m/rTdT ^'P"***'" «thytenically SSSlrS^ 

polyethylene, 50 
poly(methyl methacrylate) 
poly(methylpentene), 
55 * copolymer of ethylene and ethyl acrylate, 

poly(vinyI chloride), ^ j . 

poly(vinylidene chloride). 

a copolymer of vinyl chloride and vinyl acetate, natural rubber or 
a rufibeiy copolymer of butadiene and acrylonitrile. ' 



25 



t^y°:^S'""^'''^'''^^^^yoia^ I to4wherei„saidpoIymer(b)i» 
an acetal copolymer, 
a polyphenyfcne ether, 
5 a polysulfone, 

a polyamide, 5 

a polyirnide, 

a polyorganosiloxane, 

^ . aWtoo^ cinutoin, Midi, raide-imido or imid. '° 

nimUuS'Sr"™' •""«■«' ^ <« « r.W,rci„, flller i. 

11. A composit on as defined in Qaim m 
dripping wh« n bumiii «™a«M 10 render said polyealer resin non- 

additive is triphenyl phosphate • retardant 

described^ composition as defined in Claim I substantially as hereinbefore ^ 

MICHAEL BURNSIDE & PARTNERS 
Chartered Patent Agents, 
Hancock House. 
87 Vincent Square, 
London SWIP 2PH. 
Agents for the Applicanu. 
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